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1.0 Introduci~ctn 
The Project RULISON and Project RIO BLANCO gas stimulation tests were part of a joint 

government-industry gas-production stimulation experiment under the Plowshare Program 

designed to develop peaceful uses of nuclear explosions. Under this program, the economic 

feasibility of stimulating the flow of natural gas by fracturing rock formations with 

underground nuclear explosions was studied. On September LO, 1969, Project RULISON 

commenced by detonating a single underground nuclear explosion. On May 17, 1973, three 

almost simultaneous nuclear explosions were detonated under Project RIO BLANCO (U.S. 

Congress, 1989; DRI, 1988). Both tests were conducted in western Colorado (Figure 1-1). 

The DOE is currently proposing to conduct a Remedial Inves~igationlFeasibility Sludy (RIFS) 

of the Rulison and Rio Blanco test sites to determine if the soil, groundwater, or surface 

water is contaminated, and if so, what measures can be taken to reduce risks associated with 

the sites. Before a WFS can be initiated, the National Environmental Policy Act (NEPA) of 

1969 requires the U.S. Department of Energy (DOE) to evaluate the potential impacts that 

may occur as a result of performing these activities. DOE Order 5440.IE implementing 

NEPA require that the presence of environmentally sensitive resources such as cultural 

resources, sensitive s p i e s ,  wetlands, and floodplains be determined at such sites so that the 

appropriate level of NEPA documentation can be established. NEPA regulations are specified 

in 10 Code of Federal Regulations (C.F.R.) Part 1022, "Compliance with Flocdplain/Wetlands 

Environmental Review Requirements". Executive Orders 11988 and 11990 require the DOE 

to prepare regulations to ensure that floodplains and wetlands, respectively, are considered 

and protected in all actions undertaken by the agency. In accordance with these requirements, 

plans to conduct floodplain and wetland surveys at the Rulison and Rio BIanco Sites, as well 

as five other locations outside of Colorado, were outlined and discussed in the Szmn)ey P l a ~ s  

for DOEAT Outside of Nevada (DOE, 1993), hereafter referred to as the "survey plans". 

This report presents the results of the Level I1 floodplain and wetland survey for the Rio 

Blanco and Rulison test sites, as outlined in the survey plan. The purpose of the Level I1 

survey is to verify the presence of floodplaias and wetlands at the site and, if present, 

delineate their boundaries and collect sufficient data such that adverse impacts potent~ally 

resulting from R/FS field activities can be avoided. Existing soiis, aerial photographs, and 

floodplain and topographic mapping information, in conjunction with extensive field surveys, 

were used to describe and delineate the wetlands at each site. The wetlands on site were 

delineated using the methods outlined in the U.S. Army Corps of Engineers 1987 Manual. 



Figure 1-1 
Locations of Project RUUSON and Project RIO BLANCO 

Test Sites in Colorado 



2.0 Background 

2.1 FIoodplains and Wetlands De finition/Methodo/ogy 
"Floodplains" are defined in the 10 C.F.R. Part 1022.4 as: 

The lowlands adjoining inland and coastal wafers and relativeiy 
fiat areas and floodprone areas of offshore islands including, at a 
minimum, thai area inlrndated by a I percent or greater chance 
flood in any given year. The base floodplain is defined as !he I 0 0  
year (1  .D perccn t )  floodplain . The crit icrri oction floodplain is 
defined as !he 500 y e w  (0.2 percent) floodploii~. 

"Wetlands" are defined in the 10 C.F.R. Part 1022.4 as: 

Those areas thai clre it~iirldnfed by sulfare or groundwater with n 
frequency suficient fo sripport arul under normal circumstances 
does or would slcpport a prevalence of vegetative or aquatic life 
that requires saturated or seasonaliy sottirated soil conditionsfor 
growth and reproduction. 

Wetlands generally include swamps, marshes, bogs, and s~rn~lar  areas. Recognizing the 

potential for continued or accelerated degradation of the nation's water, including wetlands, 

the U.S. Congress enacted the Clean Water Act. Section 404 of the Act authorizes the 

Secretary of the Army, acting through the Chief of Engineers, to regulate the filling of waters 

of the United States and the disturbance of wetlands. The Environmental Laboratory (EL), 

Army Corps of Engineers, has prepared the Corps of Engineers Wetlands Delineation Manual 

(EL, 1987). This manual describes technical guidelines and methods using a multiparameter 

approach to identify and delineate wetlands for purposes of Section 404 of the Clean Water 

Act. In accordance with this methodology, the following three parameters are diagnostic of 

wetlands: (1) the vegetation consists predominantly of hydrophytes; (2) the substrate is 

predominantly undrained, hydric soils; and (3) the substrate is saturated with water or covered 

by shallow water for a prolonged time during the growing season. 

It is required that, under normal circumstances, all three of these conditions be met for an 

area to be defined as a wetland. "Normak circumstances" refers to the soil and hydrology 

conditions that are normally present, without regard to whether the vegetation has been 

removed (EL, 1987). 



2.1.1 Vegetation 
A "hydrophyte" is any "macrophyte that grows in water or on a substrate that is at least 

periodically deficient in oxygen as a result of excessive water content" (EL, 1987). Since 

most plant species can tolerate a range of growing conditions, individual species are not 

soIely restricted to either wetland or upland communities. The U.S. Fish and Wildlife Service 

(FWS) (Reed, 1988) has developed a classification scheme that assigns species to wetland 

indicator classes as follows: 

Plant indicator Status Categories 

Indicator % Occurrence 
Indicator Category Symbol in Wetlands Status Categories 

Obligate Wetland Plants OBL >99 Plants that occur almost always in 
wetlands under ~iatural conditions, 
but which may also occur rarely 
in nonwellands. 

Facultative Wetland Plants FACW 67-99 Plants that occur usually in 
wetlands, but also occur (1% to 
33%) in nonwetlands. 

Facultative Plants FAC 33-67 Plants with a similar likelihood of 
occurring in both wetlands and 
nonwetlands. 

Facultative Upland Plants F ACU 33-1 Plants that occur sometimes in 
wetlands, but occur more often in 
nonwetlands. 

Obligate Upland Plants UPL <1 Plants that occur rarely in 
wetlands, but occur almost always 
in nonwetlands under natural 
conditions. 

The national list of wetIand plants prepared by the FWS (Reed, 1988) IS used for hydrophyte 

determinations. Hydrophytic vegetation is present if greater than 50 percent of the dominant 

plant species from all strata are OBL, FACW, and/or FAC. When greater than or equal to 50 

percent of the dominant species are FACU andlor UPL and hydric soils and wetland 

hydrology are present, the area is also considered to have hydrophytic vegetation. If hpdric 

soils and wetland hydrology are lacking, and normal circumstances exist, then an area is 

considered to be upland. 



2.1.2 Soils 
"Hydric soils" are soils that are saturated, flooded, or ponded long enough during the growing 

season to develop anaerobic cond~tions that favor the growth and regeneration of hydrophytic 

vegetation (USDA, 1983). Soils are considered hydric when they are: (1) somewhat poorly 

drained and have a seasonal high water table less than 0.5 feet (ft) (0.15 meters [m]) from the 

surface or (2) poorly drained or very poorly drained and have a seasonal high water table less 

than 1.0 or 1.5 ft (0.30 or 0.46 rn) from the surface. This high water table must be present 

for a week or more during the growing season (EL, 1987). Soils that are ponded or flooded 

for long or very long duration during the growing season are also classified as hydric. All 

organic soils (his~osols) or ~nineral soils with a histic epipedon are cons~dered hydric soils. 

In the field, a band auger is used to sample the soil to examinc indicators of hydric soils, 

such as low chroma colors5 mottling, organic accu~nulation, and high water table. Soils are 

generally examined to a depth of approximately 20 in. (0.51 m). Hydric conditions for 

mineral soils with low to moderale organic content were most commonly demonstrated by 

gleping and mottling. Gleyed soils develop when anaerobic soil conditions result in 

pronounced chemical reduction of iron, manganese, and other elements, thereby producing 

gray soil colors. Gleyed soils are manifested by the presence of neutral grey, bluish, or 

greenish colors through the soil matrix or in mottles (spots or streaks). Mineral soils are 

compared to a Munsell Soil Chan (Kollmorgen Corp., 1975) to determine soil color. Soil 

color is characterized by three features: hue, value, and chroma. Hue refers to the spectral 

color or chromatic composition of light reflected by the soil. Value refers to the amount of 

light reflected. Chroma refers to the purity or strength of the color. Soils are considered 

hydric if they are gleyed or if the top of the B horizon has a chroma of I or less if mottling 

is not present or a chroma of 2 or less when mottling is present. 

L o w  chroma colors are an index of the degree of soil reduction as a result of anaerobic 

conditions. Low chroma colors include black. various shades of gray, and the darker shades 

of brown and red. These criteria allow most soils to be classified as either hydric or 

nonhydric. Hydcic sohs that have been effectively drained may, however, still show low 

chroma colors, but are no longer considered to be hydr~c because they lack the hydrology. 

Low chroma colors may not be used as an indicator of hydr~c soils in those soils that are 

sandy, are deeply colored as a result of their parent materials, or have recently been formed 



( i . ,  a l u v i )  These soils must be evaluated more carefully under the procedures outlined in 

the Army Corps of Engineers Wetlands Delineation Manual (EL, 1987). 

Sandy soils may be considered to be hydric if organic materials have accumulated above or in 

the surface horizon. Dark vertical streaking of subsurface horizons caused by the downward 

movement of organic matter also indicates a hydric soil. This streaking may be associated 

with a spodic horizon located at the average depth of the water table. 

The U.S. Department of Agriculture (USDA), Soil Conservation Service (SCS), in cooperation 

with the National Technical Committee for Hydric Soils, has prepared a national list of hydric 

soils (USDA, 1987). In addition, the SCS publishes counly soil surveys for areas where soil 

mapping hasbeen completed. Unlisted soils are considered to be nonhydric; however, some 

phases of unlisted soils may contain hydric inclusions and, thus, may be associated with 

wetlands. These cases must be individually verified in the field. Field soil characteristics 

should be given precedence over how a site is mapped on a county soil survey. Alluvial soils 

may not show hydric characteristics due to their recent formation, but may be considered to 

bc hydric for the purposes of wetland delineation. 

2.1.3 Hydrology 
Wetland hydrology encompasses the hydrotogic characteristics of areas that are inundated or 

have saturated soils for sufficient duration to support hydrophytic vegetation. Hydrologic 

indicators are generally used to determine the presence or absence of a wetland. Of the three 

technical criteria, wetland hydrology is generally the least exact, and indicators of wetland 

hydrology are sometimes difficult to establish in the field (EL, 1987). An area has wetland 

hydrology if the soil is saturated to the surface by groundwater or ponded or flooded with 

surface water for sometime during the growing season. Saturation to the surface can occur 

when the water table is 0.5 to 1.5 ft (0.15 to 0.46 m) below the surface depending on soil 

permeability. 

Indicators of wetland hydrology may be divided into recorded data and field data. Recorded 

data may be obtained from aerial photographs, soil surveys, historical data, floodplain 

delineations, or tidefstream gauges. In the field, wetland hydrology may be evidenced by 

visual observation of saturation, inundation, or depth to standing water; however, it is not 

necessary to directly demonstrate the hydrology. Secondary field indicators of wetland 



hydrology include drainage patterns, morphological plant adaptations, oxidized root channels, 

water marks, surface scouring, water-stained leaves, sediment deposits, drift lines, moss lines, 

and bare areas. Unless an area has been hydrologically modified, the hydrologic parameter 

may also be inferred from the soil profile. 

2.2 Background for the Rulison Site Survey 
The Rulison Site is located in northwestern Colorado, approximately 14 miles (mi) (22 

kilometers [km]) southwest of Rifle, and 6 mi (10 km) southeast of Grand Valley, Garfield 

County, Colorado (Figure 2-1). It is a 40-acre site near White River National Forest and the 

communities of Battlement Mesa and Parachute. 

An  initial wetlands and floodplains determination for the Rulison Site was made using 

information from aerial photographs, U.S. Geological Survey (USGS) topographic map 

(Rulison quadrangle); Rifle Area, Colorado, Soil Survey (1980); and Flood Insurance Rate 

Maps (FIRM) for Garfield, Colorado. These sources were referenced to determine the 

possible presence and extent of floodplains/wetlands at the Rulison Site. 

The FIRM Index Map (FEMA, 1986) for Garfield County, Colorado, does not depict 

floodprone areas around the Rulison Site, although the more detailed panel has never been 

published. 

2.3 Background for the Rio BIanco Site 
The Rio Blanco Site is also in northwestern Colorado, approximately 36 mi (58 !an) 

northwest of Rifle, and 52 air miles north of Grand Junction, Rio Blanco County, Colorado 

(Figure 2-2). It is a 360-acre site located in a very remote area of Colorado. 

An initial wetlands and noodplains determination for the Rio Blanco Site was made using 

information from aerial photographs, U.S. Geological Survey (USGS) topographic maps 

(Rock School quadrangle); Rio Blanco County Soil Survey (1972); and FIRM for Rio Blanco 

County, Colorado. These sources were referenced to determine the possible presence and 

extent of floodplains and wetlands at the Rio Blanco Site. 

The FIRM Index Map (FEMA, 1986) for Rio Blanco County: Colorado. The Rio Blanco Site 

is shown to contain the floodprone area for Fawn Creek (FEMA, 1990). The detailed panel 

was unavailable, but the deeply incised nature of the Creek should limit the floodplain to 

within the deeply incised channel. 
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3.0 Procedure 
Field surveys of vegetation, soils, and hydrologic conditions were performed from June 25 to 

30, 1993, to identify and delineate the wetlands at the Rulison and Rio Blanco Sites. The 

field investigations were completed by a team of two qualified wetland specialists. 

The FWS National Wetlands Inventory (NWI) maps, which help identify wetland habitats in 

the United States, were not available for either project site. In addition, previous wetland 

surveys had not been conducted for the Rulison and Rio Blanco Sites. 

Field methodology followed procedures established in the Corps of Erzgir~eers Wetlands 

Delineniioi~ Manlial (EL, 1987) for routine on-sitc determination of wetlands (Section D). 
The presence of hydrophytes, hydric soils, and indicators of prolonged flooding or soil 

saturation were used to identify the wetlands. The FWS wetlands classification system 

(Cowardin et. al., 1979) was used to classify the wetlands at the sites. A Munsell Soil Chart 

(Kollmorgen Corp., 1975) was used to determine soil color. Soits were described using 

standard USDA nomenclature as outlined in the revised Soil S u n v ~  Manual. Grays Manual 

of Botany (Fernald, 1950) was used to identify the vegetation. 

Both the Rulison and Rio Blanco Sites were inspected in order to identify the plant 

community types present. Representative areas within each wetland and upland community 

were then chosen and described. The species within these plant communities were ranked for 

dominance, and a wetland indicator status was listed for each dominant species (see 

Appendices A and B). A list of dominant plant species is also included in Table 1. Soil 

borings were then taken in the representative wetland and upland communities to a depth of 

approximately 20 in. (0.51 m). Hydric soil indicators were noted when observed (see 

Appendices A and B of this report). Indicators of wetland hydrology, when present, were 

also noted in the representative wetland and upland communities (see Appendices A and B). 

The wetlandlupland boundary was then flagged where hydrophytic vegetation and wetland 

hydrology gave way to nonhydrophytic vegetation and soils lacking hydric or hydrologic 

characteristics. 

Additional observations of soils, vegetation, and hydrology were taken throughout the tupo 

sites. A discussion of these observations is included in Section 5.0 of this report. The field 

delineation results describe the wetlands on site starting with the 40-acre Rulison Site, 



followed by the 360-acre Rio Blanco Site. The results include a discussion of the types of 

wetlands and vegetation communities, the SCS soils mapped, and the hydrological 

associations found at each project site. Photographs were also taken of the two properties and 

are included in Appendices C and D. 

The wetland/upland boundaries of the site were flagged with pink day-glo' surveyor's tape. 

Flags were affixed to either trees or shrubs and given a sequential alphabetic and numeric 

coding in the field. The flagging will be used to demark the wetlands so that these areas may 

be avoided during RVFS activities. The flagging may also be utilized by a surveyor to 

accurately map the wetlands boundary. Based on the survey, the initial base maps would be 

corrected to more precisely depict the location of wetiands in relation to each site's 

boundaries and areas of RI/FS operations. 



4.0 Results 

4.1 Resulfs of the Rulison Site Survey 

Vegetation 
Vegetation on the site was characterized by visual assessment with special attention addressed 

to the data point areas. A list of dominant plant species found in upland and wetland 

communities at the Rulison Site is presented in Table 4-1. The vegetation communities at the 

Rulison Site ranged from upland woodlot to grazed pasture to scrub/shrub and forested 

wetlands. 

The wetlands on site are either associated with Battlement Creek or its tributary, which 

transects the site. Battlement Creek flows within a narrow, well-defined path. The high flow 

rate of Battlement Creek has scoured the channel leaving a very rocky subslraight supporting 

limited, if any, vegetation within the channel. However, the wooded slopes adjacent to the 

Creek contain a dense canopy of blue and Englemann spruce intermixed with quaking aspen. 

The understory contained individuals of mountain maple, water birch, and mountain alder. 

The tributary to Battlement Creek, which transects the site, has a similar wetland community 

associated with it. These wetlands are due to adjacent springs feeding the tributary, and 

beaver disturbance in the center of the site. The two most common species in this area are 

the quaking aspen and mountain maple in the canopy, with serviceberry and grasses in the 

understory and ground cover. The aspen often forms pure stands. In the center of the site, 

beaver have removed the canopy layer and formed numerous ponds on several terraces. 

Associated with the terraces are saplings of quaking aspen with adult spruces intermixed. 

Sandbar willow is also common recolonizing the wetter areas and common choke cherry 

sprouting in the drier areas. Numerous emergent species, such as grasses and sedges, were 

also observed colonizing the disturbed areas and on the beaver dams. 

The center of the site also contains a man-made effluent pond. This pond was created during 

the original testing activity on site and is contained within an earthen berm that has IittIe 

hydrophytic and no aquatic vegetation. 



TABLE 4-1 
List of Dominant Plant Sp.dsr - W d w d  Survey 

Rullson and Rio W m c o  Twt Sites 
J u ~  25 - 30,1993 

Scienlific Name' 

Osmundaceae 
Osmunda cinnamomea 

Gramineae 
Gramineae spp. 

Sallcaceae 
Salix exigua 
Populus tremuloides 

Betulaceae 
Betula occidentaiis 
Alnus tenuilolia 

Cyperaceae 
Carex spp. 

Juncaceae 
Juncus effusus 

Fagaceae 
Quercus gambelii 

Rosaceae 
Prunus virginiana 
Ameianchier alnifolia 
Cowania mexicana 
Purshia tridentala 

Aceraceae 
Acer glabrum 

Cornaceae 

(Page 1 of 2) 

Common Name 

cinnamon fern 

grasses 
pp 

Cornus stolonifera red-osier dogwood FAG, FACW X 

X 
X 

Pinaceae 
Picea engelmanni; 
Picea pungens 
Pinus edulis 

lndlcalor Starus' 

X 

Regional 

NL 

NIS 

Rulison 

X 

X --- 
sandbar willow 
quaking aspen 

water birch 
rnounraln alder 

sedge 

soft rush 

gamble oak 

common chokecherry 
western selvlceberry 

cliff rose 
antelope brush 

rocky mountain maple 

engelmann spruce 
blue spruce 

Colorado pinyon 

National 

FACW 

Location 

Rio Blanco 

X 

X 
X 

X 
X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 
X 

DBL 
FAC 

FACW 
FACW 

NIS 

OBL 

NL 

FACU 
FACU 
UPL 
UPL 

FAC 

FACU 
FAC 
UPL 

FACW. OBL 
FACU. FAC 

FAC, FACW 
FAC, FACW 

FACW,OBL 

FACW. OBL 

UPL 

FACU, FAG 
UPL, FAC 

UPL 
UPL 

FACU, FAC 

FAC. FACU 
FAG 
UPL 



' Nomenclature conforms to that of Grays Manual of Botany (Femald. 1950). ' lndicator status derived from the U.S. Fish and Wildlie Service's National List of Plant Species that occur in Wetlands: 1988 National Summary (Reed, 1988). 
OBL = obligate wetland plants that occur almost always in wetlands (zW%) 
FACW = facultative wetland plants that usually occur in wetlands (67 - 99%) 
FAC = facultative plants that are equally likely to occur in wetlands or nonwetlands (34 - 66%) 
FACU = facultative upland plants that usually occur in nonwetlands (1-33%) 
UPL = obligate upland plants that occur almost always in nonwetlands (~99%) 
NL = species not listed. 
NIS = not identified to species. 
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TABLE 4-1 
List of Dominant Plant Species -Wetland Survey 

Rulison and Rio Blanco Test Sites 
June 25 - 30, 1993 

(Page 2 of 2) 

Scientific Name' 

Cupressaceae 
Juniperus monosperma 

Scrophulariaceae 
Verbascum thapsus 
Castilleia miniata 

Convolvulaceae 
CO~VO~VU~US arvensis 

Cactaceae 
Opunria phaeacantha 

Malvaceae 
Sphaeralcea grossulatiaefolia 

Common Name 

oneseed juniper 

common mullein 
paintbrush 

field bindweed morning-glory 

prickly-pear cactus 
ppp 

globernallow 
Typhaceae 

Typha latifolia broad-leaf cattail 

Compositae 
Artemisia tridentata 
Chrysothamnus nauseosus 

Balsaminaceae 
Impatiens capensis 

U rticaceae 
Urtica dioica 

Indicator Status2 

Regional 

UPL 

UPL 
FAC 

UPL 

UPL 

UPL 

Location 

big sagebrush 
rabbitbrush 

jewelweed 

stinging nettle 

National 

UPL 

UPL 
FACW,FACU 

UPL 

UPL 

UPL 

Rulison Rio Blanco 

X 

X 
X 

X 

X 

X 

UPL 
UPL 

FACW 

FAC 

UPL 
UPL 

FACW 

FACU,FACW 

X 

X 

X 
X 



Soils 
The SCS publishes county soil surveys for areas where soil mapping is completed. The soils 

are mapped as series, complexes, and/or associations with the boundaries drawn on aerial 

photos and field verified. 

The Rifle Area, Colorado, Soil Survey (1980) maps two soil types within the 40-acre site 

(Figure 4-1). These include Bucklon-Inchau loams, 25 to 50 percent slopes (12) and 

Cochetopa loam, 9 to 50 percent slopes (17). Neither of these soil types is classified as 

hydric according to Hjdric Soils of the United States (SCS, 1987). Immediately northeast of 

the site there are three soils mapped. These include Badland (9); Torriorthents - Camborthids 

Rock Outcrop Complex, steep (66); and Torriorthents - Rock Outcrop Complex, steep (67). 

Numerous soil borings were taken and field analyzed during the uretlands delineation 

(representative soil boring logs are presented in Appendix A). Field observations of on-site 

soils indicate the presence of hydric soils in areas identified as wetlands. These resulls 

correspond with the SCS soils mapping of the Rifle Area, Colorado Bucklon-Inchau loams, 

25 to 30 percent slopes (12), consists of moderately sloping to very steep soils on ridges and 

mountainsides. Elevation ranges from 7,000 to 9,500 ft (2,134 to 2,896 m). These soils are 

formed in sandstone and shale residuum. 

Bucklon soils make up 55 percent of the map unit and is on the more steep, convex parts 
of the landscape. It is a shallow and well-drained soil. Permeability of the Bucklon soil 
is slow above bedrock. The available water capacity is very low. Effective rooting depth 
is about 10 to 20 in. (0.25 to 0.51 m). Surface runoff is medium, and the erosion hazard 
is severe. 

Inchau soils make up about 35 percent of the map unit and occur on the slightly concave 
parts of the landscape. It is a moderately deep and well drained soil. Permeability of the 
Inchau soil is moderate above bedrock, and available water capacity is moderate. 
Effective rooting depth is 20 to 40 in. (0.51 to 1.0 m). Surface runoff is medium, and the 
erosion hazard is severe. 

Cochetopa loam, 9 to 50 percent slopes (17), is a deep, weH drained, rolling to steep soil on 

mountainsides and alluvial fans. Elevation ranges from 7,000 to 9,500 ft (2,134 to 2,896 m). 

This soil formed in basaltic alluvium. Permeability is slow, and available water capacity is 

high. Effective rooting depth is 60 in. (1.5 m) or more. Surface runoff is slow, and the 

erosion hazard is severe. 
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Hydrology 
The hydrology of the wetlands at the Rulison Site is driven by Battlement Creek and its 

tributary. Battlement Creek originates from a series of ponds located on top of the 

Battlement Mesa. The Creek flows in a southern direction, downslope, eventually draining 

into the Colorado River. The sloping topography of the site creates a quickly moving creek 

versus a slower creek, which would tend to have a broader floodplain. 

A tributary to Battlement Creek aiso transects the site. This smalter creek is spring originated 

south of the site, with additional on-site springs feeding it. In the center of the site, this 

tributary is diverted by a series of beaver dams. These dams creale a terrace effect, 

dramatically slowing the flow; however, toward the northern portion of the site, the tributary 

returns to itschannel, therefore, increasing flow and traveling downslope off the site. 

The effluent pond is also present in the center of the site. This isolated pond is fed by 

groundwater with an overflow drain in the western berm. A small spring also feeds the pond 

through an inlet in the northern berm. 

Because of the sloping topography of the site, the wetlands are naturally confined to the 

channels and banks of the streams; however, since there is a natural disturbance (beaver), the 

wetlands have expanded in the center of the site. This wetland bundary has the potential to 

be very dynamic since the beaver are influencing the hydrology. 

4.2 Results of the Rio Bianco Site Survey 

Vegetation 
Vegetation on the site was characterized by visual assessment with special attention addressed 

to the data point areas. A list of dominant plant species found in upland and wetland 

communities at the site is presented in Table 4-1. The Rio Blanco Site is characterized by 

three distinct communities. The f i s t  is the pinyon-juniper woodlands associated with the 

steep slopes and higher elevated plateaus; the second is the sagebrush shrub community in the 

flat terrace between the higher elevations and Fawn Creek, and the third is the floodplain 

community within the eroded channel of Fawn Creek. 



The higher plateaus and slopes support a pinyon-juniper woodland. The cover in this 

community is very thin, with one seed juniper and pinyon dominating. The thin soils support 

very little understory or groundcover vegetation; however, serviceberry and cliffrose appear 

scattered throughout this community. 

The sagebrush community dominates the site. This area also doubles as pasture for cattle. 

Big sagebmsh forms dense thickets with cattle paths leading to open grass areas in this flat 

terraced community. Antelope brush and rabbit bush are also very common in this area. 

Ground cover is heavily grazed. but wildflowers, such as globemallow, morning glory, 

paintbrush, and common mullein are present. 

The well detined channel of Fawn Creek is also used by cattle. This area changes annually 

due to its high spring and low summer flows. The sediment deposits along the channel 

support common wetland species, such as cattail, rush, sedge, and sandbar willow with big 

sagebrush encroaching down the slopes. 

Soils 
The SCS publishes county soil surveys for areas where soil mapping is completed. The soils 

are mapped as series, complexes, andor associations with the boundaries drawn on aerial 

photos and field verified. 

The Rio Blanco County Soil Survey (1972) maps four soil types within the 360-acre site 

(Figure 4-2). These include: Barcus channery loamy sand, 2 to 8 percent slopes (6); Glendive 

fine sandy loam (36); Redcreek-Rentsac complex, 5 to 30 percent slopes (70); and Rentsac 

channery loam, 5 to 50 percent slopes (73). None of these soil types are classified as hydric 

according to Hydric Soils of the United States (SCS, 1987). 

Numerous soil brings were taken and field analyzed during the wetlands delineation 

(representative soil boring logs are presented in Appendix B). Field observations of on-site 

soils indicate the presence of hydric soils in areas identified as wetlands. These results 

correspond with the SCS soils mapping of Rio Blanco County, Colorado. 

Barcus channery loam sand, 2 to 8 percent slopes (6), is a deep, somewhat excessively 

drained soil on alluvial fans and in narrow valleys. It formed in alluvium derived from 
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calcareous sandstone and shale The native vegetation is mainly low shrubs and grasses. 

Elevation to 5,800 to 6,800 ft (1,768 to 2,073 m). Permeability of the Barcus soil is rapid. 

Available water capacity is low. Effective rooting depth is 60 in. (1.5 m) or more. Runoff is 

slow, and the hazard of water erosion is moderate. 

Glendive fine sandy loam (36) is a deep, well drained soil along drainageways on alluvial 

valley floors. It is formed in alluvium. Slope is 2 to 4 percent and elevation is 5,800 to 

7,200 fi (1,768 to 2,195 mj. Permeability of this Glendive soil is moderately rapid. 

Available waier capacity is moderate. Effective rooting depth is 60 in. (1.5 rn) or more. 

Runoff is slow, and the hazard of water erosion is slight. The soil is subject to rare periods 

of  flooding. Depth to seasonal high water table is >6.0 ft (1.8 m). 

Redcreek-Rentsac complex. 5 to 30 percent s lops  (70), is on mountainsides and ridges. The 

native vegetation is mainly pinyon pine and juniper trees with an understory of shrubs and 

grasses. Elevation is 6,000 to 7,400 ft (1,829 to 2,255 m). This unit is 60 percent Redcreek 

sandy loam and 30 percent Rentsac channery loam. 

- Redcreek soil is shallow and well drained. It formed in residual and eolian material 
derived dominantly from sandstone. Penneability is moderately rapid, and available water 
capacity is very low. Effective rooting depth is 10 to 20 in. (0.25 to 0.51 m). Runoff is 
medium, and the hazard o f  water erosion is moderate to high. 

- Rentsac is a shallow and well drained soil. It formed in residuum derived dominantly 
from sandstone. Permeability is moderately rapid and available water capacity is low. 
Effective rooting depth is 10 to 20 in. (0.25 to 0.51 m). Runoff is medium, and the 
hazard of water erosion is moderate to high. 

Rentsac channery loam, 5 to 50 percent slopes (73), is a shallow, welI-drained soil on ridges, 

foothills, and side slopes. It formed in residuum, derived dominantly from calcareous 

sandstone. The native vegetation is mainly pinyon pine, juniper, brush, and grasses. 

Elevation is 6,000 to 7,600 ft (1,829 to 2,315 m). Permeability is moderately rapid. 

Available water capacity is very low. Effective rooting depth is I0 to 20 in. (0.25 to 0.51 mj 

Runoff is rapid, and the hazard of water erosion is moderate to very high. 



Hydrology 
The wetland hydrology at the Rio Blanco is driven by Fawn Creek. Fawn Creek is a 

tributary to Black Sulphur Creek, which in turn drains into the Piceance Creek. Fawn Creek 

is well carved into the landscape with banks exceeding 20 ft (6.1 m) in height. Sediment 

deposits that settle in backwaters and in bends support hydrophytic vegetation. The numerous 

gulches that are associated with the creek are dry and support upland vegetation. 



5.0 Discussion 

Field investigations were conducted at the Rulison Site and the Rio Blanco Site from June 25 

to 30, 1993. These field investigations of vegetation, soils, and hydrology followed 

guidelines established in the Corps of Engineers Wetlands Delineation Manual (EL, 1987). 

The field surveys resulted in the delineation of broad-leaved deciduous forest, scrub/shrub, 

and emergent wetlands within the 40-acre Rulison Site and a riverine system with emergent 

vegetation within the 360-acre Rio Blanco Site. 

The presence and type of wetlands delineated were based on information obtained from aerial 

photographs, USGS topographic map, Rulison and Rock School quadrangles, FIRM of 

Garfield County and Rio Bianco County Colorado, and actual field investigatiodverification. 

NWI maps do not exist for these areas. 

The Rifle Area, Colorado, soil survey mapped two soil types throughout the Rulison Site. 

The Rio Blanco Soil Survey mapped four soil types throughout the project site. In general, 

the field observations of the on-site soils correspond with the SCS mapping. 

The wetland field investigation resulted in the physical delineation (flagging in the field) of 

the wetlandtup1;tnd boundary at the Rulison and Rio Blanco Sites. This preliminary activity 

will ensure that the R I F S  activities will not encroach upon these environmentally sensitive 

resources. 



6.0 Conclusions 

Based on the results and findings of the preliminary floodplains/wetlands survey, it is 

recommended that activities currently scheduled to occur as part of the detailed site 

characterization be initiated. 

Further, the purpose of the floodplaidwetland delineation was to describe and delineate the 

floodplains and wetlands at the project sites, so that these areas would not be encroached 

upon by the intrusive RVFS activities. Compliance with floodplaintwetland environmental 

review requirements are listed in 10 C.F.R. Part 1022. The floodplains/wetlands assessment 

outlined in 10 C.F.R. Part 1022.12 applies to any proposed floodplainlu~etland action(s). The 

rationale for-not performing any further investigation or assessment is that no DOEMV 

planned activity (i.e., actions) will take place in a floodplain or wetland area. Thus, the DOE 

NEPA guidelines and conditions for a categorical exclusion would be met. 



7.0 References 

C.F.R. See Code of Federal Regulations. 

Code of Federal Regulations (C.F.R.), Title 10, 1992, "Energy", Part 1022, "Compliance with 
FloodplainlWetlands Environmental Review Requirements," Washington, D.C. 

Cowardin, L.M., V. Carter, F.C. Golet and E.T. Laroe, U.S. Fish and Wildlife Service, 1979, 
Clnss1ficntion of Werlands and Deepwater Habitats of the United States, Publication No. 
FWSIOBS-7913 1 ,  Washington, D.C. 

DRI. See Desert Research Institute. 

Desert Research Inslitute (DRI), Water Resources Center, April 1988, CERCLA PreIinzi?tary 
Assessn~ent o f  DOE'S Nekpaiia Uperntions Ofice NlccIear Weapons Testing Areas, Las Vegas, 
Nevada. 

DOE. See U.S. Department of Energy. 

EL. See U.S. Army Corps of Engineers, Environmental Laboratory. 

EPA. See U.S. Environmental Protection Agency 

FEMA. See Federal Emergency Management Agency. 

Federal Emergency Management Agency (FEMA), February 16, 1990, "Flood Insurance Rate 
Map, Rio Blanco County, Colorado (Unincorporated Areas), Map Index and Street Index," 
Community-Panel Nos. 080288 0001-0975. 

Federal Emergency Management Agency, January 3, 1986, "Flood Insurance Rate Map, 
Garf~eld County, Colorado (Unincorporated Areas), Map Index," Cornmunity-Panel Nos. 
080205 000 1- 1900. 

Federal Register, January 19, 1993, "Memorandum of Agreement Concerning the 
Determination of the Geographic Jurisdiction of the Section 404 Program," Vol. 58, No. 11, 
p. 4995, Washington, D.C. 

Fernald, ML., 1950, Grays Mmual  of Botany, American Book Company, New York, New 
York. 

Kollmorgen Corporation, Macbeth Division of Kollmorgen Corporation, 1975, MunseIl Soil 
Color Charts, Baltimore, Maryland. 



Little, E.L., 1980, The Audubon Society Field Griide to North American Trees - Western 
Region, Alfred A. Knopf, Inc., New York, New York. 

Phillips, A.M., 1979, Grand Canyon U'ildj'Zowers, Grand Canyon Natural History Association. 

Reed, P.B., Jr., U.S. Fish and Wildlife Service, 1988, "National List of Plant Species that 
Occur in Wetlands: National Summary" Biological Report 88 (241, Washington, D.C. 

Spellenberg, R., 1979, The Audubon Society Field Guide io North American I.Vildf7owers 
Western Region, AIfred A. Knopf, Inc., New York, New York. 

USDA. See U.S. Department of Agriculture. 

USGS. See U.S. Geological Survey. 

U.S. Army corps of Engineers, Environmental Laboratory (EL), 1987, Corps of Engineers 
Wetlands Delineation Manual, Technical Report Y-87-1, Vicksburg, Mississippi. 

U.S. Congress, Office of Technology Assessment, October 1989, The Containment of 
U~~dzrground Nuclear Explosions, OTA-1SC-414, Washington D.C. 

U.S. Department of Agriculture (USDA), Soil Survey Manual, n.d., Washington, D.C. 

U.S. Department of Agriculture, Soil Conservation Service, 1972, "Soil Survey of Rio Blanco 
County, Colorado." 

U.S. Department of Agriculture, Soil Conservation Service, 1980, "Soil Survey of Rifle Area, 
Colorado." 

U.S. Department of Agriculture, Soil Conservation Service, 1983, National Soils Handbook, 
D e p m i e n t  of Agriculture, Washington, D.C. 

U.S. Department of Agriculture, Soil Conservation Service, 1987, Hydric Soils of the United 
Stares, in cooperation with the National Technical Committee for Hydric Soils, Washington, 
D.C. 

U.S. Department of Energy, Nevada Operations Office (DOE), March 1993, Review of 
Environntentally Sensifive Resources at Off-Size hca twns ,  Las Vegas, Nevada. 

U.S. Environmental Protection (EPA), 1988a, "Guidance for Conducting Remedial 
Investigations and Feasibility Studies under CERCLA, Interim Final," EPA/540IG-89/M)4, 
Washington, D.C. 

U.S. Geological Survey (USGS), 1972, Rio Blanco County Soil Survey Map. 



U.S. Geological Survey, 1980 (PR 1987), Rulison, Colorado, and 1952 Rock School, 
Colorado, 7.5 Minute Quadrangle Maps. 

Whitney, S., 1985, The Audubon Sociefy Nature Guide to Western Forests, Alfred A. Knopf, 
Inc., New York, New York. 



APPENDIX A 
RULISON PROJECT DATA FORMS 



DATA FORM 
ROUTINE W W  Dl7ERMINATlON 

11 987 COE Watbnds Dsliiation Manual) 

Pucent of 0-nr Sp.d.. *I m O.L FACW a FAG 
Ie=ohrdmng FAC-I. ?5;! 

i- 

Rmnnhr: ~ ~ 4 1 ~  q f l w . 7  $ m M l  cOv" 3 l . d  q v . c % * f y  I 

R0CaId.d D.l.1D.ronb. in R m r W :  
- smm. W. or TLd.  up - A m *  P h a o p . p k  

0 t h  - NO ~mZmmd o m  A* 

Demh lo Fn. Wenr in Rt: C Cn.1 

D . a h  to S 4 u r m d  Soil: 



WFUND mmmwaunols 

writ s a  



DATA FORM 
R O W E  W W D  D€ERMINATION 

(1 987 COE W6thndS Delimarion Manuall 

~rojsctrSira: %!u i,+r-t+ Dam: C L f - 9 3  
Applrcam/Owmc W E  County: & t h e  11 

s m :  C#/ccde 

Do Normal Circrmutancu exist on IM site7 
Is the slm s~gnifiundy dmurbd tAtypicJ ~ ~ l ?  Y U  
Is the r r u  r pot.md Prabkm A r n ?  @ Ma Plot 10: 

[If nHd6d. r r p l m  on mvm0.l 
b - 

VEGETATION 
r 1 

5 1 IS. I 





DATA FORM 
ROUTINE W m A N O  OmRMlNARON 

(1 987 COE Wetlands Dolimnion Manuoll 

HYDROLOGY 

aab. in R a m h l :  W . a r d  Wrdnw lndpra: 
-I-. 

S a m d i n u o D n  12lnohn 
WR.r w. 

fidd Dbru*.mn: 
-Dqrk 
D n k O C m r r r i n W . t l n d .  

~ ~ 1 ~ ~ 2 o r m o n ~ 1 :  
Dapth of burl- WI..: , ~ k u r ~ i n ~ i Z I m k .  

W m r s a i n a L u r n  
0- to  Frs. Wmsr in Qn: b d S a i l C u m D U n  - F A D N M *  T m  

th m Smmmd Soil: o a * r i - i n R m r W  

. . 



WETLAND DERMINATIOH 



DATA FORM 
ROUTINE Wl3lAND DEERMINATION 

(1987 COE W d ~  Ddinuwn Manual) 

-- 

Dornnmt Plmt S w a n  m- 
1 ? I  1 .  5 FIC 
1. v r x r o ~ i h  
3. ? I C G T ~  p , l i f i ~ n i  - I; FAC 
4.  i k ~ ~ n d l  ~ I n W - C w c t  G FACW 
5 .  Graaw-2 G - - 

HYDROLOGY 

Add Obsmrvmlm: 

b o t h  of Surf- Wmmc O w  

D8ak m F m  W m a  in Rc dE  1in.l 

D l ~ h  m s.ar4t.d b d :  f fin., 



S O U  

M m U m N m  
15.- md P M :  

-- 
- r * O L n i . C . n e n i n l u h r L . y . r ~ n S . n d y S d .  
, W 8 . . . r i r l k U y W r  
, U Y n W H W o k l r C * r  - U Y 4 m ~ ~ ) o Y I U n  



APPENDIX B 
RIO BLANCO PROJECT DATA FOR- 



DATA FORM 
ROUTlNE WEIUND DETEIIMINATION 

11 987 COE Wdmds Debneation Manuall 

OW at S u r f w  wmc d& 
D- m FIOW ~ . m  in  it: * E  m.1 

Dam to SaunM S d :  tim.1 



WETL4ND DETERMINATION 



DATA FORM 
ROUTINE W W D  DETERMIHATION 

(1 987 COE Wetlands Del imion Manuall 

VEGETATION 

9. 

10. 

t t .  

12. 

Pmrerm of Oannuu 50.0. bu( rr O& FACW or FAC 
(mxdudima FIC- I .  

HYDROLOGY 

~.codrd.d Dnm I- in RmrLmk 
Smm. L.*.. or rdm G m  
* r * l r n ~ h  

~ . p t k m  ham W n n m  ~ k :  10 h . 1  

1 ~ . p ~ t o ~ m m t . d ~ o i l :  s d k  ,in., 





DATA FORM 
ROUTINE WIFIURD DETERMlNATlON 

(1987 COE WatWds Debneation Manual) 

P m n t  of Donnnmm S p r m  M m O.L FACW a PAC 
Inchdtrq FAC-I. CIS. 

YDROLOGY 

- Rwnrdd Dmtm I[)aonb. in R-l: - Smm. Uu, w Td. Glrg. 
*#lid PkMognph. 

No R # O n d d  Data *dm. 

fidd O h m d a :  

~mm of Surtmcm ~.(.r: irlg liwl 

D m  to From Wnmr *l Rt: n'E 1 i  

0- to Smtwmd Sail: dtr' OnJ 

W.llad HydrslsWhdhtem 
-1- - I- - SammmdinUpprltlmkr - waa yrt. - Mft  U n r  - s .smntDODm 

D n k p .  P- in W- 
SG it or - n q u i d b  - W d t a d R o a Q v n r * I U p p r 1 1 ~  - w . M l i n d  Lmr - Load Id S u m *  DUa - F A c M w i d  T a t  - Othu 4- in Rrrurtrl 



 ON^ t a l - m  ' rmA"/ j ! "OJ ':4=Wowal 
m 

: l u y P - . u f l  
ww urn 



OATA FORM 
ROUTINE m D  DETERMlNAnON 

11 987 COE W m d s  DdiMniDn Manual) 

VEGETATION 
11 J 

HYDROLOGY 

--- 
-oamhs 

kdd Obwrr~mu: 
&urvkarar (znrmamnqu* .dh 

DIpm of Su6- W a r :  - - i b . l Q n n r * i m U I P l . l Z k o k .  

DommFrnWmminPiE 
-w-- 
- b E & L . l ~ D . D  
- F l b l * u m  T a l  

D a m  m srmmw h i k  O h r d m i n a m r ( r ~  



I M4DUnkNmu 
J :  Gle ld ia  4.w % M A , ,  ton- -~ . r :  -3 

m D  DlXERMINAllON 

wrcpkpu v m o n  h r n ?  Icirall) 1cllcW 
W- nydrmopy h m ?  
Wydrio SOP. Pmmr? h Ili. 8-np Pain Hlithin I W d W ?  

Y n  a 



DATA FORM 
ROUTlNE WETLAND DmRMlNAflON 

(1987 COE Wetdands Winrt ion Manuall 

VEGETATION 
l i  

Pmrclnt of D m M  SD.andrt n O k  FA# or FAC 
r e d m  FAGI. re72 I 



WETLAND OmRMlNATlON 



DATA FORM 
ROUTINE WEllAND -INATION 

11 987 COE Wetludr Dohedon Manuat) 



SOILS 

ori.ro, uu: h//3 
F*Y- 

Mmia Cdw Mam T-. CenCnam. - I- M*m*' Il*m*lM*lrl- 

4 / o ~ e i / ?  - 

- - W I ~ c U m * I l v r h r L . y r i n S m & y I d m  
--LWllk..lhsdl 

, * + . h M d . a n R . g i r *  - W o n L u d t l w m W * ~  --- - C i a J o n ~ ~ . . i * ~  - o**.d or L m r C k o m  cd.n 

WETLAND DmRMlNATlON 

W ~ O  V-on Pmnm? 1CiraI.I 
W m U d  Rrmnt? 
Hydric Wm R r m l  

(c*d.l 

I= mi. =-no &m W n  m W d d ?  Yn @ 



DATA FORM 
ROUnNE WITLAND DmRMlNATIOM 

(1 987 COE Wetlands Del iat ion Mmuol) 

,% 

~oim/Site: o 8 !a tl c o ha: 6.29-43 
A p n l i ~ l O w ~ r :  &E CounN: LO ala-cc 

Satl: Grbrcdo 

Dp N m l  Circumstancu m x * t  on ttw sin7 CammunW ID: ? E M  
la ma a h  rignifkm?by disturbed (Atypical SiRurionl? T m v c t  10 :  T 3 
Is the 8 r u  1 potantid Pmbhrn An17 

In n-, ex- on r a m . )  
P2 

1-d 
-umsL 

ink 

h r a m  of Dpnnuu Sp.olr hR .n OU.  FACW or FAC - 
(a- fAC.1. I 

HYDROLOGY 
F- 





APPENDlX C 
RUUSON PHOTOGRAPHS 



'FOTC = i  Siew o v e r i c o ~ i n g  t h e  28~1 i s o n  site. I + o t o  shows t h e  ran-nade 
e f f i u e n t  cond and Patc lement  ?.oad. 

PHOTO #2 Effluent pond located i n  the center o f  the  s i t e .  
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?YOTO = 3  T r i b u t a r y  t o  B a t t l e m e n t  C r e e ~  wh ich  t r a n s e c t s  t h e  s i t e  and 
has a f o r e s t e d  we t lano  a s s o c i a t e d  w i t h  i t .  

PHOTO #4 A pure s tand  o f  quaking aspen on s i t e .  
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??OTO 7 5  3 a t t l e m e n t  Creek which o r i g i n a t e s  f r o m  a  s e r i e s  o f  r e s e r v o i r s  
o n  t h e  t o p  o f  e a t t l e m e n t  Pesa t r a n s e c t s  the  s i t e .  

PHOTO # 6  T r i b u t a r y  t o  Batt lement Creek becomes d i v e r t e d  by a s e r i e s  
o f  beaver dams i n  the  c e n t e r  o f  the  s i t e .  
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I 2HOTC '7 Terracinp e f f e c t  o f  t h e  b e a v e r  dams has slowed t h e  f i o w  o f  t h e  

PHOTO $8 Pure stand o f  aspen ad jacent  t o  grazed pasture.  
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APPENOlX D 
RIO BLANCO PHOT00RAP)IS 



'40-0 =1 ',?iew c > / e r I o a k i n a  the 2 i a  a l a n c o  s i t e .  Fdwn Creek f i o w s  
between two ridges and i s  carved i n t o  the Ianascape.  

PHOTO 4 2  V i e w  dep ic t i ng  one of t h e  many gulches assoc iated w i t h  
Fawn Creek. 
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PHOTO $ 3  V i e w  o f  a dry g u l c h  s u p p o r t i n g  u p i a n d  v e g e t a z i o n .  I 

? H Q T ~  +4 Open grass a r e a s  used as p a s t u r e  land for c a t t l e .  I 
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=SOTO f 5  Giobemailow i s p h a e r a i c e a  ~ r o s s u l a r i a e f o l i a ? ,  one o f  t h e  many 

w i l d f l o w e r s  on s i t e .  

PHOTO 46 F l o o d p l a i n  wi th in the eroded channel  o f  Fawn Creek. C a t t l e  
u t i l i z e  t h e  grass areas f o r  g r a z i n g .  
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PHOTO t; Fawn Creek w i t h  banks exceeding 20 f e e t  i n  he ight .  Kewly deposited 
sediments s e t t l e  i n  bends and support hydrophytic vegeta t ion .  

PHOTO P8 Cattail (Typha - l a t i f o l i a ) ,  one of  the comnon wetland species 
found along t h e  channel.  
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